IN SPITE OF the widespread use of nitro-glycerin and amyl nitrite for relieving the pain of angina pectoris, considerable controversy still surrounds the mechanism of action of these two drugs. It has been proposed that they improve the relationship between coronary blood flow and the oxygen requirements of the heart by a direct dilating action on the coronary arteries, -4 or that they diminish the oxygen requirements of the myocardium by diminishing the external work of the heart.5'6 Much of the confusion concerning the actions of these drugs has arisen from the assumption that nitroglycerin and amyl nitrite have similar effects. Moreover, many studies on the peripheral circulatory effects of nitrites have been carried out with sodium nitrite, administered orally or intravenously, and it has generally been considered that the actions of this substance resemble those of nitroglycerin and of amyl nitrite. In order to determine whether the peripheral circulatory actions of nitroglycerin and amyl nitrite might play a role in their therapeutic effects, the actions of these drugs on both the resistance and capacitance vessels of the forearm of normal human subjects were determined, and the results of these studies are described in this report. The effects of nitroglycerin on ventricular dimensions are described elsewhere.7 The results of these two investigations suggest the manner in which the actions of these drugs on the peripheral circulation affect the heart, and they afford additional insight into the mechanism by which nitroglycerin and amyl nitrite provide relief of anginal pain.
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Circulation, Voluml7e XXXII, November 1965 Methods A total of 11 normal male subjects, ranging in age from 18 to 50 years, were investigated. Studies with both amyl nitrite and nitroglycerin were carried out on the forearms of nine of these subjects. All experiments were carried out with the subjects in the supine position, with the forearm elevated so that venous pressure was zero, and the possible effects of the drugs on the vessels of the hand were eliminated by inflating a wrist cuff to suprasystolic pressure levels before each measurement. A venous occlusion plethysmographic technic, employing the Whitney mercury-in-rubber strain-gauge plethysmograph,8 placed on the midforearm, was used for the measurement of forearm blood flow, as described previously.9' 10 A sphygmomanometric cuff was placed around the upper arm and venous outflow from the forearm was occluded by suddenly inflating this cuff to a pressure below the diastolic arterial pressure. Forearm blood flow was calculated from the change in forearm circumference during venous occlusion, and was expressed in ml. per 100 Gm. tissue per minute.8-10 Arterial pressure was measured through an indwelling needle placed into the brachial artery of the opposite forearm, and forearm vascular resistance was calculated as the ratio of mean arterial pressure to forearm blood flow and expressed in mm. Hg units of ml./100 Gm./min.
The effects of the drugs on the venous bed of the forearm were determined by an acute occlusion method and by several equilibration technics. The acute occlusion method has been described previously1l-13; forearm venous pressure was measured through a catheter introduced into a vein at the wrist and advanced so that its tip lay just distal to the mercury-in-rubber gauge. The pressure-volume characteristics of the capacitance vessels were calculated by determining the ratio of the increment in venous pressure to the increment in forearm volume which occurred in the 10 seconds following inflation of the venous occlusion cuff, and were expressed in units of mm.
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after occlusion at which the measurements were made.
The 'first and second equilibration methods have also been described previously. ' All studies were performed with the subjects in the basal, postabsorptive state. Following placement of the catheter and needles, four control acute venous occlusion curves were obtained at Y2-minute intervals. Amyl nitrite was then inhaled for 30 seconds from a broken ampule held over the nose, and venous occlusion curves were recorded at 15-second intervals during the next 3 minutes. Fifteen minutes later amyl nitrite was readministered and the effects of the drug on venous tone were assessed by one of the equilibration technics. After another 15 minutes, 0.6 to 0.9 mg. of nitroglycerin were administered sublingually, and the effects on arterial and venous tone were assessed by both the acute occlusion and equilibration technics.
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In six of the subjects the actions of amyl nitrite, and in four of the subjects the effects of nitroglycerin were also studied 20 minutes after the intravenous administration of 0.5 mg. per Kg. of guanethidine. In addition, the effects of each drug were studied in two subjects both before and after the oral administration of reserpine, 0.50 mg. daily for 3 and 12 months, respectively. The drugs had produced adrenergic blockade, as evidenced by abolition of the post-Valsalva systolic arterial pressure overshoot, and by the marked reduction or absence of the increase in forearm vascular resistance and venous tone which normally occurs during the cold pressor test. 13 
Results

Nitroglycerin
Mean arterial pressure declined slightly and forearm blood flow increased in all eight subjects in whom serial measurements were N/IROGLYCER/N (2min In the subject in whom the effects of nitroglycerin were assessed continuously by the third equilibration method (venous pressure held constant at 30 mm. Hg) nitroglycerin resulted in an increase in forearm circumference, indicating that venodilatation had occurred ( fig. 4A ). In the subject in whom changes in the forearm circumference were measured continuously without venous occlusion, nitroglycerin also resulted in an increase in forearm volume, indicating that a displacement of blood into the forearm had occurred ( fig. 4B ). As was observed with the acute occlusion method, neither the administration of guanethidine (four subjects) nor reserpine (two subjects) affected the action of nitroglycerin on the venous bed of the forearm as determined by any of the equilibration methods.
Amyl Nitrite
In all 10 subjects given amyl nitrite, mean arterial pressure declined immediately, reaching a nadir, which averaged 45 per cent of the control pressure 30 seconds after the beginning of the inhalation. Forearm blood flow rose steadily to a peak, which averaged 86 per cent above control 75 seconds after the onset of inhalation. As a consequence, calculated Circulation, Volume XXXII, November 1965 Two segments of recordinrgs following addrenergic blockade with guanethidinie obtained in the same stubject whose tracings are shown in figure 6 . Amyl nitrite increased the rate of rise of forearm circumference proportionately more than the rate of rise of venolus pressulre after guanethidine than before, indicating that the venoconstriction which had occtcrred was less than that noted before guanethidine had been given (figuire 6). simultaneously with the fall in vascular resistance, nitroglycerin dilated the capacitance vessels of the forearm. Significant pooling of blood in the forearm was observed both when venous pressure was controlled ( fig. 4A ) and when it was permitted to change ( fig.  4B ). These findings of venodilatation and pooling of blood provide an explanation for the fall in cardiac output which occurs after nitroglycerin,7 for the syncopal episodes which are occasionally seen,28 as well as for the decreases which this drug induces in the pulmonary artery and capillary pressures3' 29 
